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United States Patent Office 3,026,410 
Patiented Mar. 20, 1962 

. . . . . . , 3,026,410. , . . . . " 
PRE-STABILIZED COLD CATHODE LIGHTSgURCE 

Andrew Azan, Fushing, N.Y., assignior to Aristo Grid 
Lamp Products, Inc., Port Washington, N.Y., a corpo 
ration of New York 

Filed Feb. 7, 1958, Ser. No. 713,824 
7 Claims. (CI. 240-11.4) 

The present invention relates to a prestabilized cold 
cathode light source for photographic purposes and more 
particularly to a light source which is temperature sta 
bilized so that it may be turned on or off for immediate 
use whenever desired without any need to wait during a 
warming up period before the light source is ready for 
Se. 

The light source of the present invention is suitable 
for use with enlarging cameras and similar photographic 
equipment where a light source is needed which is of 
high intensity and which is also of high stability both 
in its intensity and in its chromatic characteristics. 

It is presently the usual practice in the operation of 
an enlarging camera, for example, to turn the light source 
on at the beginning of the day and to allow it to burn continuously throughout the entire working day. In this 
manner, after a preliminary warming up period has 
elapsed, the light source attains a constant temperature 
and its intensity and chromatic characteristics become 
stabilized. This practice, however, reduces the useful life 
of the light source because in burning continuously, it 
burns needlessly for many hours during which it is not 
in actual use. In this manner, many hours of its limited 
useful life are wasted for the sole purpose of avoiding 
the need for a warming up period each time that the light 
source is used, the warming up period being required for 
the light source to attain stability in its illumination in 
tensity and chromatic characteristics. 

In accordance with the present invention, the light 
source is enclosed in a housing which is provided with a 
thermostatically controlled heater and with heat distribu 
tion means whereby the lamp, when not in use, will re 
main pre-heated while it is shut off. Because of the 
constant temperature heating arrangement combined with 
its uniform heat distribution feature, after the heater has been turned on for an appropriate warming up period, 
the light source is always pre-heated ready for immediate 
use and it may be turned on and off at will by the usual 
exposure timing switch whenever desired. By thus pre 
heating the light source, no warming up period is needed 
and the usual wasteful continuous burning the light source 
is avoided without impairing the stability of its charac 
teristics. As a result, the light source is burned only dur 
ing actual use. While the life of the light source as 
measured in actual burning hours is not extended, its 
life in terms of working days is increased tremendously 
because there is no burning time which is wasted, the 
lamp being turned on only during actual exposure of the 
photosensitive material in the enlarging camera or other photographic apparatus. 

Generally, the light source of the present invention 
comprises a serpentine grid-like cold cathode fluorescent 
tube, a housing having a window in which the tube is ar 
ranged, athermally conductive heat distribution plate dis 
posed immediately behind the tube, electrical heating 
means mounted on the back of the heat distribution plate, 
and a thermostat arranged to control the heating means 
so that the heat distri plate is maintained at a constant predetermined operating temperature. Separate 
energizing circuits are provided for the electrical heater 
and for the cold cathode tube. This arrangement permits 
the heater to operate continuously throughout the work 
ing day independently of the lamp itself so that the light 
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2. 
Source is always ready for immediate use. The fluorescent 
tube of the light source, however, is turned on and off 
by the exposure timing switch as and when required for 
photographic purposes and is never burned needlessly. 

Various objects, features and other advantages of the 
invention will become apparent upon reading the follow 
ing specification together with the accompanying draw 
ing forming a part hereof. 

Referring to the drawing: 
FIGURE 1 is a bottom or front plan view of a light 

Source in accordance with the invention, looking at the 
Serpentine tube with the glass window of the housing 
removed. 
FIGURE 2 is a top or rear pian view of the light source 

shown in FIG. 1, with the cover of the housing removed, 
and looking at the back of a heat distribution plate which 
is disposed behind the serpentine tube. 
FIGURE 3 is a sectional view on a reduced scale taken 

along the line 3-3 in FIG. 1 and FIG. 2, locking in the 
direction of the arrows. 
FIGURE 4 is an enlarged side elevational view of a 

thermostat switch which controls heaters for maintain 
ing the heat distribution plate at a constant operating temperature. 

(GURE 5 is an electrical circuit diagram of the light 
source shown in FIGS. 1, 2 and 3. 

Referring to FIG. 1, an elongated convoluted cold 
cathode fluorescent tube 10 of serpentine shape is mounted 
on a partition 11, preferably of sheet steel, by means of 
four spring clips 12. The partition 11 forms a part of 
a sheet metal housing designated generally as 13. Pref 
erably the front side of the partition 11 is provided with 
a matt white light diffusing surface. When the light 
Source is used with an enlarging camera, the light will 
ordinarily be directed downwardly so that the light source 
is positioned as shown in FIG. 3. In other instances, 
it may be positioned so that FIG. 1 is a front view in 
stead of a bottom view. it is to be understood that the 
light source may be mounted in any desired position de 
pending upon the specific requirements of the particular 
photographic apparatus with which it is used. 
As shown in FIG. 3 the front or bottom of the light 

source is provided with a glass window 15 which is 
mounted in a frame 16. The tube 10 because of its con 
tinuous and convoluted shape, emits light through the 
Window 15 substantially uniformly throughout the area 
of the window. The tube 10 extends over the planar area 
of the partition 11, being spaced at a constant distance 
therefrom. The window frame 16 is removably secured 
to the housing 13 by suitable fastening means such as 
screws (not shown). This permits convenient removal 
and replacement of the serpentine tube 10. The ends 17 
and 18 of the tube 10 are bent to project through the 
partition 11 into the rear portion of the housing 13 which 
is located behind the partition 11. The electrodes are lo 
cated within the ends 17 and 18 of the tube 10. 
A step-up transformer designated generally as 20 is 

provided for energizing the tube 10. A heat distribution 
plate 21 is secured to the back of the partition 11. The 
heat distribution plate 21 is formed of highly thermally 
conductive material such as aluminum, for example. The 
transformer 20 is provided with mounting feet 22 which 
are secured to the partition 11 by bolts 23 passing through 
the heat distribution plate 21 and partition 11, thus se 
curing both the transformer 20 and heat distribution 
plate 21 to the partition 11. One face of the core 25 of 
the transformer 20 is disposed in close proximity to and 
preferably in contact with the heat distribution plate 21 
for heat transfer between the transformer 20 and the 
heat distribution plate 21. . . . . . 
Two heating elements 26 are mounted on the heat dis 

tribution plate 21 by means of screws 27. The heating 
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elements 26 are provided with terminals 29 and 30 which 
are connected in multiple by conductors 31 and 32, re 
spectively. 
A thermostatic switch 33 is mounted on the heat dis 

tribution plate 21 by means of a screw 34. The temper 
ature responsive control switch 33 comprises cooperating 
long and short contact springs 36 and 37, respectively, 
as shown in FIG. 4. The contact springs 36 and 37 are 
both insulated from each other and from ground by in 
sulating washers 38 between which they are clamped by 
the screw 34. The longer spring 36 is tensioned against 
a suitably insulated stud 39 carried at the free end of 
a bimetallic strip 40. Variations in the warping of the 
bimetallic strip 40 accompanying temperature changes 
produce corresponding variations in the flexure of the 
longer contact spring 36. The shorter contact spring 37 
is tensioned against a suitably insulated adjustment stud 
41. The position of stud 41 may be varied by turning 
a temperature adjustment screw 42. The temperature 
adjustment screw 42 is threadedly mounted in a fixed sup 
porting bushing 43. The threaded bushing 43 is carried 
at the end of a fixed rigid supporting arm 44 which is 
located above the uppermost of the insulating washers 
38. The bimetallic strip 40 is secured between the lower 
most of the insulating washers 38 and a thermally con 
ductive washer 45 for heat transfer between the temper 
ature-sensitive bimetallic strip 40 and the heat distribution 
plate 21. The contact springs 36 and 37 are provided 
with cooperating contact points 45 and 46, respectively, 
which are serially included in the energizing circuit of 
the heaters 26, described in greater detail below. 

From the foregoing, it will be observed that the in 
Sulated actuating stud 39 will be displaced in accordance 
with temperature variations of the heat distribution plate 
21 and that upon attainment by the plate 21 of a prede 
termined operating temperature, the contact points 45 
and 46 will be separated from each other and the circuit 
of the heating elements 26 will be opened. After the 
heating elements 26 and the heat distribution plate 21 
have cooled off somewhat, the contact points 45 and 46 
will again engage each other to re-energize the heating 
elements 26, thus maintaining the heat distribution plate 
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21 at a predetermined constant operating temperature. 
This constant operating temperature of plate 21 is so 
selected that the tube 10, throughout its entire useful 
light emitting length, will be maintained in a suitably 
pre-heated condition such that no warming up interval 
is required before the light emission characteristics of 
the tube become stabilized. 

FIG. 5 shows the circuit diagram of the light source. 
The primary winding 48 of transformer 20 is connected 
by a flexible two-conductor cord 49 to an attachment 
plug cap 50. The plug 50 is adapted to be inserted in 
a suitable receptacle associated with an exposure timing 
switch (not shown). Such switches are conventional and, 
for this reason, none has been shown in the drawing. 
The secondary winding 51 of transformer 20 is connected 
directly to the electrode terminals at the ends 17, 18 of 
the serpentine tube 10. The energization of tube 10 is 
thus suitably controlled by the exposure timing switch, 
or other switch, 
The heater circuit is provided with an attachment plug 

cap 53 adapted to be plugged into a suitable commercial 
power supply outlet. A conductor 54 extends from one 
terminal of plug 53 directly to heater terminal 30 of one 
heating element 26 and through the conductor 32 to ter 
minal 30 of the other heating element 26. Another con 
ductor 55 extends from the plug 53 to a toggle switch 
56 which is used for turning the heater circuit on at the 
beginning of each working day and shutting it off when 
work is finished at the end of the day. From toggle 
switch 56, the heater energizing circuit extends via a 
conductor 57 to one side of the thermally responsive con 
trol switch 33, The other side of the thermal Switch 33 
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4 
is connected to conductor 31 which connects the two 
terminals 29 of the two heater elements 26 in multiple. 

In operation, switch 56 is closed some time before 
actual use of the light source is desired. The heater ele 
ments 26 are thus energized and de-energized by the 
thermal switch 33 so that the heat distribution plate 21 
is brought up to and maintained at its predetermined op. 
erating temperature. Once the heat distribution plate 21 
is at its correct operating temperature, tube 10 is main 
tained in a pre-heated condition ready for immediate use 
by actuation of the exposure timing switch or other 
switch controlling the energization of plug 50. The 
transformer 20, which is mounted on the heat distribu 
tion plate 21, is also maintained in a pre-heated condi 
tion like the tube 10. Accordingly, the resistances of 
its windings will be maintained at values near the values 
which they attain under load conditions. The trans 
former 20 is thus ready for immediate operation without 
any warming up period. 
The thermal switch 33 will not call for heat if the 

heat distributing plate 21 is maintained in a heated con 
dition by heat generated by operation of the tube 10. 
When tube 10 is shut off, however, the thermal switch 33 
and heaters 26 prevent the temperature of distribution 
plate 21 from dropping below its predetermined operat 
ing temperature, the tube 10 thus being maintained at 
a predetermined minimum pre-heating temperature. 
The heat distribution plate 21 distributes the heat, uni 
formly to the tube 10 through the thermally conductive 
sheetmetal partition 11. The tube 10 is thus located 
in a closed and uniformly heated compartment 58 (FIG. 
3) defined by the front window glass 15, the metal parti 
tion 11 and the sides of the housing 13. All longitudinal 
portions of the tube 10 which emit useful light are dis 
posed in the compartment 58 and are thus maintained 
uniformly pre-heated at the same initial temperature so 
that performance of the tube 10 will be the same, both 
as to intensity and chomatic characteristics, whenever the 
tube 10 is energized. 

While I have shown what I believe to be the best em 
bodiments of my invention, it will be apparent to those 
skilled in the art that various changes and modifications 
may be made therein without departing from the spirit 
and scope of the invention as defined in the appended 
claims. 
What is claimed is: 3. 
1. A light source comprising, in combination, an elon 

gated cold cathode tube having convolutions formed 
therein, said tube being spaced at a constant distance 
from and extending over a predetermined planar area 
for emitting light substantially uniformly throughout said 
area, a controllable energizing circuit for said tube, elec 
tric heating means, thermally conductive substantially 
planar heat distribution means spaced from and extend 
ing parallel to said tube, said distribution means being 
substantially coextensive with said area and being dis 
posed to transmit heat from said heating means to said 
tube uniformly along said tube and over said area, an 
energizing circuit for said heating means separate from 
said first-named energizing circuit, and thermally respon 
sive switch means included in said energizing circuit for 
said heating means, said switch means controlling said 
heating means to maintain said tube at a predetermined 
constant minimum temperature when said tube is de 
energized. 

2. A light source comprising, a housing, a window in 
said housing, a continuous elongated cold cathode tube 
having a plurality of convolutions formed therein ar 
ranged behind said window to emit light therethrough 
substantially uniformly throughout the area thereof, a 
thermally conductive partition disposed in said housing 
behind said tube, said tube being confined in a closed 
compartment defined by said window, said partition and 
said housing, an energizing circuit for said tube, said 
energizing circuit including a transformer disposed in said 
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housing behind said partition, constant temperature heat 
ing means separate from said transformer disposed in said 
housing behind said partition, heat distributing means 
connecting said heating means for heat transfer to said 
partition uniformly throughout the area thereof for main 
taining said tube uniformly heated throughout its length, 
and thermostat means responsive to the temperature of 
distributing means and controlling said heating means 
for maintaining said tube at a predetermined minimum 
temperature when said energizing circuit is de-energized. 

3. A light source comprising, a housing, a window in 
said housing, a thermally conductive partition disposed 
behind and spaced from said window, the front surface 
of said partition having diffusive light reflecting charac 
teristics, said window, said partition and said housing de 
fining a closed compartment, an elongated cold cathode 
fluorescent tube disposed in said compartment, a thermal 
ly conductive plate fixed to the rear face of said parti 
tion, heating means independent of said tube connected 
to said plate, and thermostat means responsive to the 
temperature of said plate and connected to control said 
heating means for maintaining said tube at a predeter 
mined minimum temperature when said tube is deener 
gized. 

4. A light source for photographic use comprising, a 
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housing having side walls, said housing being open at its 
front and closed at its rear; a window closing the front 
of said housing; a thermally conductive flat partition 
disposed behind said window and defining with said win 
dow and said side walls a closed compartment, the front 
side of said partition having a matt white light diffusing 
surface; a flat thermally conductive heat distribution 
plate fixed to the rear face of said partition; electrical 
heating means fixed to the rear face of said heat dis 
tribution plate, said plate transferring heat in a uniform 
ly distributed manner from said heating means to said 
partition; an energizing circuit for said heating means; 
thermally responsive switch means included in said ener 
gizing circuit, said switch means being responsive to the 
temperature of said plate for maintaining said plate at a 
predetermined fixed operating temperature; an elongated 
cold cathode fluorescent tube having a useful light-emit 
ting portion thereof disposed in said compartment; and 
a separate energizing circuit for said tube controllable 
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6 
independently of said energizing circuit for said heating 
CalS. 

5. A light source according to claim 4, further com 
prising a transformer included in said separate energiz 
ing circuit, said transformer being mounted on said plate 
to be maintained at a constant minimum temperature 
when said tube is de-energized. 

6. A light source according to claim 4, in which said 
useful light emitting portion of said tube is of serpentine 
configuration said tube having end portions which extend 
through said partition into said housing and into a por 
tion of said housing which is external to said compart 
ment, said useful light emitting portion being adapted to 
be maintained uniformly pre-heated throughout its length 
at a predetermined minimum temperature when said tube 
is deemergized. 

7. A photographic light source of high intensity and 
stability comprising: an elongated cold cathode tube 
normally requiring a warming-up period before it is 
ready for use, heat distribution means disposed in ther 
mally conductive proximity to said tube for evenly dis 
tributing heat throughout the length of said tube, con 
stant temperature electrical heating means disposed in 
thermally conductive relationship with respect to said 
heat distribution means for maintaining said heat dis 
tribution means at a predetermined temperature where 
by said tube is heated to a temperature such that said 
warming-up period is effectively eliminated, and a sepa 
rate energizing circuit for said heating means whereby 
said tube may be maintained at said last-named tempera 
ture when not in use. 
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